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Article history:1. Introduction
The sliding hip screw device (SHSD) is a commonly used
implant to treat extracapsular neck of femur fractures.7 The most
common described mode of failure is femoral head screw cut out.
Mechanical failure is rare and when it occurs normally involves the
plate rather that the sliding hip screw.8 Failure of the sliding hip
screw itself is the most uncommon mode of failure and few cases
have been reported in the literature.14,13,2,21,25,27,28 The mode of
mechanical failure is usually multiple-cycle, low stress fatigue
failure rather than low-cycle, high stress failure as a result of non-
union of the fracture.25 This case demonstrates a low cycle, high
stress failure of the SHS and some of the potential causes for this
are discussed.
2. Case report
A 42-year-old male had an un-witnessed 25-foot fall from
scaffolding and sustained numerous bilateral rib fractures, right
hemo-pneumothorax, right transverse process fractures of thorac-
ic vertebrae 5 through 11, right clavicle fracture, right scapular
body fracture and a displaced left intertrochanteric hip fracture
(OTA 31-A2), (Fig. 1). Emergency management included a right
chest tube and the left leg was placed in 10 lbs of Buck’s traction.
On post-admission day 2, the patient underwent operative
ﬁxation of his left intertrochanteric fracture. An indirect reduction
was achieved utilising traction on a fracture table and a standard
lateral skin incision and subvastus approach was used. A 4-hole,
1358 short barrel dynamic hip screw (DHS), (Synthes, West
Chester, PA, USA) plate was selected and inserted over a 115 mm
SHS. A short barrel plate was used as it was thought that a longer
barrel would have crossed the fracture site and impeded
compression. The plate was afﬁxed to the femoral shaft distally
with 3 fully threaded cortical screws (Fig. 2). A compression screw
was used intra-operatively in order to further compress the
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complications.
The patient was independently ambulating by postoperative
day 2 and on post-operative day 4 the patient bent over to pick
something up off the ﬂoor and felt an immediate pop in his left hip
and thereafter felt unsteady weight bearing on the left side. Plain
radiographs taken the next day showed that the SHS had bent at
the screw–barrel interface (Fig. 3).
On postoperative day 7, he was taken to the operating room for
revision of his SHS ﬁxation. The same incision was opened and the
three distal screws and side plate and barrel were removed. The
side plate was intact following removal but the hip screw had bent
at the screw–barrel interface (Fig. 4A–C). The T-handled DHS
inserter was attached to the SHS and removed. A better reduction
was then achieved with the use of a bone hook. Multiple
provisional Kirschner wires were placed across the fracture and
a shorter 105 mm SHS inserted in the original screw tract which
was reamed again to 105 mm. A long barrel 1458 plate was used in
an attempt to decrease the bending moment and increase
compression across the fracture site (Fig. 5). In addition, traction
was released after the implant had been positioned and the
fracture compressed further with the use of the compression
screw, which was left in situ. The patient made an unremarkable
recovery and was discharged from hospital on postoperative day 8.
He was requested to touch weight-bear post-operatively.
At 8 week follow up the patient is mobilising well and has
minimal pain. Radiographs show evidence of fracture healing but
the hip screw is bending at the screw–barrel interface again
(Fig. 6).
3. Discussion
The reasons for the early failure in this case were a failure to
achieve an anatomical reduction of the fracture, the use of a
relatively long SHS (115 mm) with a short barrel plate, which
increased the lever-arm and increased the bending stress at the
screw–barrel junction. These multiple factors in association with
the good quality bone probably led to the early failure of the
implant.
The SHSD is a commonly used implant to treat extracapsular
neck of femur fractures7 and allows dynamic fracture compression
in a controlled manner for most intertrochanteric fracture
patterns, which results in greater proximal load transfer from
the implant to the bone. Common causes of failure of ﬁxation are
instability of the fracture,15 osteoporosis,15,11,16,17 poor quality of
Fig. 1. Antero-posterior radiograph illustrating a high-energy unstable
intertrochanteric fracture (OTA 31-A2).
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head11,5,26,20 and non-union.
There are four main modes of failure described for the SHSD:
1. Cutting out of the compression screw from the femoral head
(most common).
2. Cortical screws pulling out causing the side plate to loosen from
the femoral shaft.
3. Dissociation of the SHS from the side plate barrel in unstable
fractures with no compression across the fracture site.Fig. 2. Intra-operative antero-posterior (a) and lateral (b) radiographs following initial ﬁx
plate which does not cross the fracture site is also illustrated (white arrow).4. Bending or fracture of the SHS itself (rare).
Larsson et al. reported 607 trochanteric fractures treated with a
SHSD and identiﬁed no implant breakages.18 Chirodian et al.
reported 1024 cases of SHS ﬁxation and no cases of implant
breakage.7 When mechanical failure does occur it normally
involves the plate rather than the SHS.8 The actual failure of the
SHS itself is the most uncommon failure mode and few cases have
been reported in the literature.14,13,2,21,25,27,28
In most cases, failure of the SHS was associated with either a
non-union of the original fracture or the development of a second
fracture in the area spanned by the screw, which tend to present
months after surgical ﬁxation. The mode of failure is multiple-
cycle, low stress fatigue failure rather than low-cycle, high stress
failure.25 Our patient presented with this rare complication of
failure of a SHS 4 days following internal ﬁxation and the cause for
this was multifactorial.
The bending stress along the SHS is maximal at the screw–
barrel interface and inversely related to the second moment of
area (a variable that describes the spatial distribution of
material within a structure). The two areas within the SHS
where the cross sectional area changes abruptly are at the end of
the internal threaded portion of the screw used to insert a
compression screw and at the junction of the outer threaded
portion of the screw that engages in the femoral head. In order
to reduce the bending stress at the screw–barrel interface the
internal threaded portion of the screw should ideally be within
the conﬁnes of the barrel rather than at the junction or external
to it.25 In this particular case the internal threaded portion of the
screw was proximal to the end of the barrel compounded by the
fact that a short barrel plate was used. The argument for initially
using a short barrel was the proximity of the barrel to the
fracture site, which may have prevented interfragmentary
compression.
Indications for the use of a short barrel plate are when a screw
length of 85 mm or less is used in order to enable adequate sliding
capacity of the implant to ensure compression at the fracture
site.11 Simpson et al. recommend a short barrel plate with screw
lengths of 80 mm or less.24 The failure to use a short barrel plate in
these circumstances can impede the sliding mechanism of the
implant and result in implant failure secondary to fracture non-
union. Many surgeons choose to place a compression screw intra-
operatively to allow direct compression of the fracture underation with some gapping of the fracture site (black arrow). The use of the short barrel
Fig. 3. Antero-posterior (a) and lateral radiographs (b) on post-operative day 4 showing that the hip screw had bent at the screw–barrel junction (black arrow). There is also
increased displacement of the fracture (white arrow).
Fig. 4. Intra-operative antero-posterior radiograph (a) and photographs (b and c) following removal of the side plate of the implant that had failed by bending of hip screw at
the screw–barrel interface (black arrow).
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Fig. 5. Intra-operative antero-posterior (a) and lateral (b) radiographs of the revision ﬁxation.
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the fracture will collapse in a controlled manner as the patient
bears weight on the injured limb. There is little evidence to suggest
that either option is superior.
The revision procedure was performed in order to try and
address some of the multifactorial reasons why the implant had
failed. The fracture reduction was optimised, an increased angle
(1458) was used in order to try and improve compression at
fracture site. The use of a higher angle plate has been shown to
increase the mean load to failure of SHSD but is controversial and
technically more demanding to obtain satisfactory screw position
in the femoral head.10 A shorter lag screw with long barrel plate
was chosen and restriction of weight-bearing post-operatively in
order to try and minimise the lever-arm and bending stress on the
implant. However, at 8-week follow-up there is evidence that the
SHS is bending at the screw–barrel interface. The possible reasons
for this are similar for the initial failure and related to fracture
pattern, good bone quality and long lever arm resulting in a high
stress at the screw–barrel interface. In addition, the fracture hasFig. 6. Antero-posterior (a) and lateral (b) radiographs performed 8 weeks following revis
barrel interface (black arrow) and the femoral shaft has medialised (white arrow) but medialised which probably represents an unrecognised subtro-
chanteric component to this particular fracture pattern making it a
more unstable conﬁguration.
Should an intramedullary device have been used in order to treat
this high-energy, unstable intertrochanteric fracture? The intrame-
dullary SHS has a theoretical biomechanical advantage of a
decreased lever arm on the proximal fragment compared to
screw/plate implants. Haynes et al. performed a biomechanical
cadaveric static loading study and showed that the Gamma locking
nail resists superior loads prior to implant failure compared to a
DHS.12 Interestingly, in this study the common mode for failure of
the DHS in hard bone was bending of the SHS itself and in soft bone
cut out of the screw from the femoral head.12 Another cadaveric
study showed that the Gamma nail did not appear to offer any
biomechanical advantage over the SHS in the treatment of stable and
unstable intertrochanteric fractures but may have a role in unstable
subtrochanteric fractures.19 Despite this numerous studies have
shown no clear clinical advantage for the use of the intramedullary
sliding hip screw over the SHSD for intertrochantericion ﬁxation showing that the sliding hip screw has bent slightly again at the screw–
the fracture is healing.
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and reverse obliquity intertrochanteric fractures.
4. Conclusion
Failure of the SHS itself in the treatment of intertrochanteric
fractures is uncommon and tends to be associated with multiple-
cycle and low stress fatigue failure secondary to fracture non-union.
In this case a combination of factors were possibly responsible for the
failure of the SHS in the early post-operative phase which included
inadequate fracture reduction, an unrecognised subtrochanteric
component as demonstrated by medialisation of the femoral shaft at
8 week follow-up, a long screw length and short barrel plate (long
lever-arm) and good quality bone with a resultant excessive amount
of force placed on the vulnerable portion of the implant.
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